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WERIMENTALINVESTIGATIONOFAIR-FLOWUNIFORMITYANDPRESSURE

LEVELONWIRECLOTHFORTRANSPIRATION-COOIXNGAPPLICATIOI?S

ByPatrickL.DonougheandRoyA. McKinnon

Theproblemofproducinguniformairflowthrougha calenderedor
cold-rolledsheetofbrazedstainless-steelcorduroywireclothwas
investigatedon 20x250meshclothinregionsof’lowpermeability.The
effectofexitpressurelevelwasdeterminedatvariousexityressures
m 20X200,20x250,and28X500meshwirecloth.In addition,permea-
‘~ilityandstrengthdatawereobtainedfor20X200meshwireclothto

I mpplementresultspreviouslyptilishedonothermeshes.

y Itwasfoundthatforpermeabilitycoefficientsoftheorderof

3 1o-9inch2controlofthecalenderingprocessto +0.0002tichShotid
~ieldairflowuniformwithin+5percent.Resultsshowedthatavailable. “.ethodsmaybeusedtopredict,withineqerimental@C~CYY theeffectI )fexitpressurelevel.Thevaluesofpermeabilityandstrengthofthe
2m200meshwireclothwereclosetothosealrea~avafibleforthe .
othermeshes.Thereducedtensilestrengthof 20(200and20X250mesh

wirecloth,inthedirectionoftheprimarystresses,wasl+to 3 times

asgxeatasthestrengthofthebestporo~ sinteredmaterialspresently
available.

INTRODUCTION

Thesuperiorcoolhg
coolingofa structurein
isdiscussedinreference

effactivenessattainableby thetranspiration
a high-teqer=ture,high-velocitygasstream
1. Inthismethodof cooling,theparttobe

cooledismadeofa porousmaterialhavinga predeterminedpermeability;
.thecoolantisforcedthroughtheporouswall,coolingthewalJ_as it
passesthroughandfomdnga protectiveinsulatinglayeronthesurface
exposedtothehotgasstream.Onemsterial,investigatedinrefer-
ence2,thatcouldpossiblybe usedfortranspiration-cooledwallsis
stainless-steelcorduroywirecloth.

lSupersedesrecentlydecl.asstiiedNACARME52E16by PatrickL..
DonougheandRoyA.McKinnon,1952.
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2 NACATN 3652

be controlledby calenderingor coldrolling.Permeabilityand
strengthcharacteristicswerealsoobtainedforthreedifferentmeshes,
20X250,20X350,and28X500.Comparisonwithavailableresultson
poroussinteredmaterialsrevealedthatthesestainless-steelwire
clothsoffera muchwiderrangeofpermeabilityandpossessulthate
tensilestrengths,inthedirectionofprimarystresses(coinciding
withthedirectionofthelargernumberofwires),twotothreetimes
theultimatetensilestrengthoftheporoussinteredmaterials. Nul

h theapplicationoftranspirationcookingtoturbineblades,the +N
bladecontourswillprobablybeformedfroma sheetofbrazedstainless-
steelwireclothwhichhasbeencalenderedto obtaindesiredpermea-
bilities.Forporousturbineblades,theregyiredpermeabilitycoeffi-
cientiseqectedtobe oftheorderof10-9inch2.Inthisrangeof
lowpermeabil.ity,smallchangesinthicknessreductionbycalendering
producedlerge,chaugesimpermeability(reference2). Consequently,
theproblemofproducinga sheetofclothwitha uniformdesired
permeabilityrequiresfurtherstudybecauseoftheclosetolerances
necessaryincalendering.

At altitude,thepressurelevelanddistributionaroundturbine
bladesaremuchdifferentfromthoseat sea-levelconditions.Calcula- .
tionsslsoindicatethatthemaintenanceoftherequtredcoolantflow
ataltitudereqd.resspecialstudy.Permeabilitymeasurementson
porousmaterialsareusuallyobtainedat smbientexitconditionsand
extrapolatedtootherconditionsby theuseof sometheoreticalrela-
tionsuchasDarcytslaw. Air-flowmeasurementsonthewirecloth
madeatdifferentexitpressuresandpressurelevelsgivea checkas
tothevalidityof suchextrapolations.

Thepressuredropfora givenflowiS showninreference2 tobe
roughlyproportionaltothethichessofthewirecloth.Fora given
pressuredrop,a clothwithlargewiresreqtieslessthicknessreduc-
tionthanonewithsmallwiresandbecauseofthelesserreduction
uniformpermeabilityismoreeasilyobtained.Inaddition,a structure
formedwitha thickerclothshouldbestifferandrequirelessrein-
forcement.A commerciallyavailable20x200meshwireclothisthicker
thantheclothinvestigatedinreference2;informationaboutthismesh,
similsrtothatpresentedfortheothermeshes,isdestiable.

An experimentalinvestigationwascsrriedoutattheIIACAI@?is
laboratoryinorderto obtaininformationonthepointspreviously
specified.Resultssrepresentedhereinregsrding(1)uniformityof
airflowintheregionoflowpermeabilitycoefficient(10‘9in.2)for
20x250mesh,(2)effectofpressm levelsforpressure-squarediffer-
encesupto 1450pounds2-perinch4onatiflowthrough20X200,20X250,
and28X500mesh,and(3)permeabilityandstrengthdatafora 20X200
meshstainless-steelwirecloth.

—.——



I?ACATN 3652 3

A3?l?ARATusANDPROCEOURE

DescriptionandPreparationofWireCloth

Variousmeshesof stainless-steelwireclothwereutilizedto
obtainuniformityofair-flowandpressure-leveleffects.Thespecifi-
cationsandthepreparationofthe20X250andthe28!600meshcloths
arediscussedinreference2. Thessm material,AJ$!Itype304stain-
lesssteel,wasusedforthe2W200meshwirecloth.Thismeshhas
20wiresperinch(0.0).3.in.dim) inthecrosswise,orwarp,i&rection
and200wiresperinch(0.010in.dism)Inthelengthwise,or shoot,
direction.Frontandsideviewsofthe,20X200meshtie cloth,aswoven
andaftercalendering,areshowninfiguresl(a)andl(b).Theaverage
thicknessofthismeshaswovenwasmeasuredas0.0307inch,whichis
15percentgreaterthanthethickestmeshreportedinreference2;,this
thicknesswasincreasedto anaverageof0.0312tichby brazing.In
thebrazingprocess,theclothaswovenwassprayedwi,tha silver
brazingalloy(1260°F meltingpoint)&d dippedintoa saltbathat
1400°F untilthesprayedalloywasbrazedto thesurfaceofthewires
(about30 see).Viewsoftheclothafterbrazingandaftercalendering
areshowninfiguresl(c)andl(d).This~reparationwasthesameas
thatdescribedinreference2. Theclothcontainingnobrazingmaterial
ishereinreferredto as “unbrazedwirecloth,” andthespra@ and
heatedclothas “brazedwirecloth.”

ThiclmessandAir-FlowMeasurements‘

Uniformityofthicbessandairflowwerecheckedonthe”20X250mesh
wireclothwithdisks~ inchesindiameterstampedfromsheetswhich

hadbeen“calenderedtoa nominalthickness.The l~~ch diameterwas
usedonlytofacilitatestampingof thedisk~.TheMameterofthat
portionofthediskeqosedtoairflowinthetestsectionwas
1.31inches.Thethicknessesofthedisksweremeasuredwithmicrome-
ters.Fivethicknessmeasurementsweremde oneachdisk,oneinthe
centerandtheothers1/4tichfromthediskedgespacedat 900. F&ior
to stamping,orientationmarkBweremadesothatthethicknessmeasure-
mentsforeachdiskwouldbe h thesamerelativepositionwithrespect
tothecalenderedsheet.

Themethodofsealingthetestspecimens,showninfigure2,was
differentfromthatdescribedinreference2. Inplaceofmetalgas- .
kets,papergaskets(0.004in.thick)wereplacedaboveandbelowthe
rimof thediskwhichliesina grooveofa pipeflange.A rubberO-
.ring,2 inckesindiameter,waslocatedinanother@ooveoutsidethe
disk. Whena matingpipeflangewasdrawntightly,thepapergaskets

—...—————... —.-—.. —.——. ——.—— .C ——.. ——. —
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andtherubberO-ringwerecompressedsmdformedaneffectiveseal.
Onlyonedisk,oronelayerofwirecloth,wasusedinthecurrent
experimentsbecauseitwasfoundinreference2 thatthenumberof
layersusedasthetestspec~n producesa negligibleeffectonthe
~ermeabilitycoefficient.

Theeqyipmentusedto obtainah-flowdataforthe20X200mesh
clothwassimilartothatdescribedinreference2 butsomemodifica-
tionswereneceasaryforthepressure-levelinvestigations.Theappa-

Mvl+
ratusis schematicallyshowninfigure2. Airatroomtemperatureand N
a pressureof120poundspertid2 gagewasfiltered,passedthrough“
a pressureregulator,controlledby a handvalve,andmeasuredby a
rotameterpriorto enteringthewirecloth.(Itwasnotedthatwith
a standardcommercial-typefilter,no noticeablecloggingofthewire
clothoccurred.)

Inthepressure-levelexperimentsonthe20x200,20X250,and
28X500meshcloths,itwasnecessaryto controltheexitpressure,or
thepressureoftheairleavingtiespecimen.To thisend,handvalves
wereplacedintheexitlinewhichwasconnectedtothealtitudeexhaust
systatoprovideexitpressuresbelowatmospheric.Exitpressures
aboveatmosphericwereobtainedby usingthehandvalvesasthrottles
andexhaustingtheairintotheroom.Duringthetests,pressureson
bothsidesofthespecimensandweightflowthroughthemweremeasured.
Exitpressuresof36.8,29.4,11.76,and8.82poundsperinch2abso-
luteweremaintainedduringthepressure-levelexperiments.Inthe
flowuniformityand20X200meshstudies,theexitpressurewasatmos-
pheric.

. StrengthMeasurements

Room-teqeraturestrengthmeasurementsofthe20XZ50,20X350,and
28X500meshclothsaredescribedinreference2. Thestrengthofthe
20X200meshclothwasdeterminedina similarmanner.Thespecimens,
0.6“inchwideand12 incheslong,weretinnedattheendsto obtain
bettergrippinginthejawsofthetestingmachtie.A constantrate
ofloadingwasusedratherthanthe100-poundincrementsusedinref-
erence2.

METEODSOFCORRELATIONAJIDCALCULATION

ReductionofAir-FlowDatato StandardConditions

Theexaminationoftheair-flowdataforpressure-leveleffects,
uniformity,andpermeabilitywasbasedonthefolJ_owingrelation,given
inreference3,fortheflowofa gasthroughtheplanewallofa

~ porou9material:
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P12-P22—= a (2RTv)G + $
()
~ G2

T
(1)

where a istermedtheviscouEresistancecoefficientand ~ the
inertialresistancecoefficient.(Symbolsaredefinedinappendix.)
It isnotedinre$erence4
written . /,

G/p=

thate&ation(1)whensolvedfor G maybe

IN
s’
N (2)

p=3cT

beingconstantforeachspecimensowith Cl= a43/2P,and Cz = g/z@
that

#

G/P= fl

Equation(3)canbeusedtoreduce

()P12-P22p@T
(3)

thedatato standardconditionsby
th&subscripto signifiesNACA
equation(3)becomes

introductionof PO and I_Lo%o,where
standardtemperatureof 518°R. Thus,

(4)

Eqyation(4)isutilizedasthe

datainthisreportbyplotting

correlationequationfortheair-flow
%7P12-P22Po o ~ati8t G I.lofora

T J% T

%of P12-P22Po o
T“ !-l%

porousspectien.Thelogarithm ishereinreferred

PQoses. TheViS-to asthe“pressure-dropparameter”fordiscussion

cosityp andthetemperaturecorrectionfactors

aregivenintableI asfunctionsoftemperature.

CalculationofPermeability,Porosity,andStrength

Comparisonofresultsfr”omtestson differentporousmaterialsis
usuallyqadeonthebasisofpermeability.Apermeabil.itycoefficient
K basedonDarcy’s-lawisgivenby

... .. ——. ——. ——-— ——. - --- — —— —.. —.—. —
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P12-P22
T

= ~ (2RTI.L)G

A linesrrelationbetweenthepressure-sqzsre

(5)

differenceperunitthick-
nessandthemassrateofflowisassmedinthislaw. Actuallythe
relationisnotqtiteltie=j theuseofequation(1)istherefore
recommetidh reference3. Inreference2 equations(1)aqd(5)were

N
3

equatedandsolvedfor K withtheresultthat N

K=: 1
l+_&G

Thepermeabilityvaluesgiveninthisreport

(6)

andinreference2 were
obtainedinthefollowingway: Themethodof leastsqusres(refer-
ence5)wasappliedto eqyation(1)and a and ~ werecalculated
fora seriesofmassflowsandpreseme-s~e differencesfora given
reductionh theoriginalthicknessofthewirecloth.Inorderto
makea comparisonwithresultsobtainedinpreviousinvestigations,,
equation(6)with G = O wasusedand K isthereforethereciprocal
of a. Both a and ~ werecalculatedbecausetheaii-flowdatafor
thewireclothfitequation(1)andnoteqyation(5). Suchanevalua-
tionmethodeliminatesthevariationtnpermeabilitycoefficientwith
pressurelevelreportedinreference6 fora givenspecimen.Values
of ~/a wereoftheorderof 7X10Ainchforthe20X200meshwire
cloth.

Theporosityofa porous-specimenisdefinedastheratioofthe
volumeofvoidstothetotalvolume.Theeqmtionusedforobtaining
theporosityofbrazedstainless-steelcorduroywirecloth,derivedin
reference2,is

(-~lWS 1 Wb)f=l ——+——
TY8flfi A

. (7)

Theporositiesofthewireclothswithdifferentreductio~inoriginal
thicknesswerecalculatedby useofequation(7). Theweightperunit
surfaceareaoftheunbrazed“materialis Ws/A andthedifferencein
weightperunitsurfaceareabetweenthebrazedandunbrazedmaterial .
is m/A. (Forthe18-8stainlesssteel,TS
0.285lb/in.3andforthebrazm dloY,yb

wastakenas
wastakenas0.3441.b/in.3.)
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Theultimate
forcerequiredto
sectionalareaof

tensilestrength
breakorrupture
thespecimen,

7

ofa material.isdefinedasthe
thespecimendividedby thecross-

u = F/a (8)

Inreference2,itispointedoutthatforaircraftstructuralelements
whereweightisan importantfactor,a betterstrengthcriterionisa
reducedtensilestrengthgivenby

{
IJTSa’=F

w~rs=-y
(9)

Boththeultimatetensilestrengthandthereducedtensilestrength
werecalculatedforthe20)(200meshwireclothby useofequations(8)
and(9)withthemibstitubionofthemeasuredvaluesofbrealdngforce,
area,weight,andlengthforthedifferentreductionsinoriginal
thiclmess.

It iS shown
relationbetween
strengthis

inreference2 thatforporotisinteredmaterialsthe
thereducedtensilestrengthandultb.wtetensile

at=~
l-f

(lo)

Wherestrengthsofthesematerialsaregivenherein,thisrelation,
whichcreditstheporousmaterialwithitslighterweight,isused.

RESULTSANDDISCUSSION

Air-FlowUniformityforCalenderedWire Cloth..

Theair-flowtiormity testsweremadeontwosheetsof 20X250mesh
stainless-steelwireclothcalenderedtdnominalreductionsof 36per-
centand4Qpercentoftheoriginalthiclmess,respectively.Because
anynonuniformityinthicknesswillprobablyresulth a nonuniformair
flow,detailedthictiessmeasurementsweremadeasnotedinthe
“APPARATUSANDPROCEDURE”section.Themeasuredthiclmessesofthe
20X250meshwire-clothdisksareshowninfigures3(a)snd3(b)for
spec~ns reducedinthecalenderingprocess36and40percent,respec-
tively.Sketchesthatshowthedisklocationonthesheetme included
inthesefi~es. Theaveragethiclmessesofthedisksfromtheright
sidesofthesheetswerelessthanthoseoftheotherdisks.The>
,thinnerdiskswereexpectedtopasslessah flowfora givenpressure
dropbecauseofthedecreasedpermeability.

...,,

. .
.- .—.——. . —.——-.— — .———— ..- -—— .—.- -.
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Air-flowdataarepresentedinfigure4(a)forthesheetof
2~250meshwirecloththatwasreduced36percentinthichessby
calendering;thepressure-dropparsmeterisplottedagainstthecorrec-
tedmassflowthroughthedisks.Rat&erthanshowthedataforall
15disksononeordinatescale,fiveplotsarepresented;eachplotis
forthreedisksatthesame y position.A curverepresentingthe
averageofti thedatapointsisdrawnthrougheachsetofdata.The
36-percentreductionh theoriginalthicknessofthispieceofwire
clothcorrespondsto a permeabilitycoefficientofabout&XIO-9fich2
(rangeforturbineblades);theairflowmaybe considered’uniform
within*5percent.Forlesserthicknessreductions,theairflowshould
be moreuniformbecauseofthepermeability-thicknessreductioncharac-
teristicsofthewirecloth.

Theair-flowdataforthesheetreduced40percentinthiclmess
sreshownb figure4(b);again,thessmecurveisdrawnforbothplots.
Disks1 and4,whichshowedgreaterthiclmessreductions(fig.3(b)),
passedabout30percentlessmassflowfora givenvalueofthepressure-
aroppaameter.The40-percentreduction,whichcorrespondsto a permea-
bilitycoefficientofabout1o-10inch2,requirescloser.controlofthe
finalthicknessofthewirecloththanisrequiredforthe36-percent
reductionforthessmeuniformityh airflow. Suchcontrolmaybe
possibleby @roved calenderingtechniques.

EffectofExitPressureorPressureLevelonAirFlow

Threed3fferentmeshes,havingvariousthicknessreductions,were
usedto determineanyeffectsonah flowdueto differentexitpres-
suresorpressurelevels.Theresultsintheformofthepressure-drop

- parsmeteragaht massflowareshowninfigure5(a)forthe20X200mesh,
infigure5(b)forthe20x250mesh,andinfigme 5(c)forthe
28x500mesh.Althoughtheexitpressuresrangedfrom0.6to 2.5atmos-
pheresandthepressure-squaredifferencesrangedupto 1450pounds2
perinch4,theresultingvariationstnairflowweresmalJandarerepre-
sentedwithgoodaccuracyby equations(1)and(6)-intherangeinwhich

PermeabilityandStrengthof20X200MeshWideCloth

Theresultsofthepermeabilitytestson the20x200meshwire
clothareplottedasthepressure-dropparameteragainstthecorrected
massflowinfigure6(a)fortheunbrazedwireclothandinfigure6(b)
forthebrazedwirecloth.Eachofthefigurescontainstheresultsofo
variousreductionsinthichessby calendering.Theeffectofbrazing
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thecloth3.sevidentlymore
ness.Thiseffectisshown

apparentforthelargerreductionstithick-
by a comparisonofthespecimensreduced42

and23percent(figs.6(a)an~6(b));At a givenV&E ofthepresswe-
droppsmmeter,thebrazedspecimenthatwasreducedabout42percentin
thiclmesspassedonlyabout1/5asmuchmassflowasdidtheunbrazed
specimen.Themassflowthroughthespecimensthatwerereducedabout
23percentinthictiesswasnearlythesamewhetherbrazedor@razed.

N Thissameeffectisalsoillustratedinfigure7 wherethecalcu-ul4 latedpermeabilitycoefficientsaregivenasa functionofthereductionN
ofthicknessproducedby calendering.Alsoincludedarecurvesshowing
resultsfromreference2 forthethreemeshesinvestigatedtherein.
Thereasonforthed.iscrepancybetweenthepreviousresultsandthose
obtainedwiththe20X200meshwireclothisnotreadilya~arent.The
scatterofthedatainreference2 madethecurvesdifficultto estab-
lish;andthelackofdatascatterfortheresultsonthe20X200mesh
isperhqsattributabletorefinementsin sealingmadeinthetestappa-
ratus.

Theporositiesofthe20X200meshclothwerecahmlatedbyuseof
J equation(7).Becausebothporosityandpermeabilityarefunctionsof
i) thereductiontithic?mess,itispossibleto showtheporosityasa

functionofthepermeabilitycoefficient.Thisrelationis shownin
figure8 whereporosityisplottedagaimtpermeabilitycoefficientfor
the20X200meshwirecloth,brazedand@razed. Alsoincludedare
resultsfromreference2 fordifferentmeshesandsomevaluesforthe
poroussinteredmaterialsrecentlyreportedinreferences6 and7. The
2m200meshwireclothshowsthesametrendsasthemeshespreviomly
investigatedandthepermeabilityrangeismuchgreaterthanthatof
theporoussinteredmaterials(fig.8).

Infigures9(a)and9(b),theultimatet~silestrengthsand
reducedtensilestrengths,obtainedbyuseof equations(8)and(9),
aregivenasfunctionsofthereductioninthicknessoftheunbrazecl
andbrazedwirecloth.Alsoticludedasa dashedlinearesomeresults
fromreference2 forthe20X250meshcloth.Stren@hdataobtainedin
thepresentinvestigation
figure9(b).Thereduced
verydifferentfromthose

Finally,thereduced
clothwasplottedagainst

forthebrazed20x250me~hme alsoshownin
strengthsofthe2CM200”meshclotharenot
ofthe20X250mesh. .

tensilestrengthofthe20X200meshwire
thepermeabilitycoefficientinfigure10

alongwithresultsfromreference2 forothermeshesandfromrefer-
ences6 and7 forporoussinteredmaterials.Averagestrengthresults
fromreference7, calculatedby useofequzution(10)arerepresentedT

‘by curve8. Thestrengthrangeofthe20X200meshwireclothissimilar
tothatobtainedforthe20x250mesh. Muchhigherstrengthsthanpre-

, viouElyreportedaresho~mfortheporoussinteredmaterialsbecause
oftheadditionalprocessof coiningandresinterimg.Thereduced

.—.———-— - ——— ———— ——- . ...—. —.— — —
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tensilestrengthsofthe

directionoftheprimary

NACATN 3652

2W200and20X250meshwirecloth,inthe

stresses,however,srestilll+to 3 times
L

thestrengthsoftheporoussinteredmaterials.

SUMMARYoF3ws-lmrs

An experimentalinvestigationwasconductedwithstainless-steel N
corduroytie clothto determine:uniformityofairflowintheregion ~
ofl.owpermeabilitycoefficient(10-9in.2)forbrazedandcalendered
20X250mesh;effectofpessurelevelonah flowforbrazedandcalen-
dered20X200,20X250,and28X500meshes;andyrmeabilityandstrength
dataforbrazedandunbrazed20X200meshwithdifferentammmtsof
calendering.Thefollowingresultswereobtained:

1.Fora reductionof 36percentintheoriginalthiclmessofthe
wirecloth,controlofthecalenderingto +0.0002inchyieldeduniform
airI’lowwithin+5percent.Reductionof40percentwouldrequire
closercontrolofcalenderingforthesameairflowuniformity.

2.Theeffectofpressurelevelforexitpressuresfrom0.6to
2.5atmosphereswaspredictedby knownanalytical.relations,within
eqerimentalaccuracy,b thecorrectedmassflowrangeup to
0.004pmmdper second-inch2.

3.Thepermeabilityandtheporositydataforthe2~2C0meshwire
clothwereinthesamerangeasthedataforothermeshespreviously
investigated,butfora.givenpressure-squmed~erence lessthickness
reductionwasnecessaryforthe20X200meshwirecloth.

4.Thereducedtensilestrengthsofthe20X200meshwirecloth
wereaboutthessmeasthoseofthe20X250mesh.Thereducedtensile
strengthofthecloth,inthedirectionoftheprimarystresses,was

l;to 3 timesaslargeasthestrengthofthebestporousstitered
materialspresentlyavailable.

LewisFlightPropulsionLaboratory.
NationalAdtisoryCommitteeforAeronautics

Oleveland,Ohio,May16,1952
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APPENmx - SYM60LS

Thefollowingsymbolsareusedinthisreport:

surfacearea,in.2“

cross-sectionalarea,in.2

*, (in. )(%)/sec2

ruptureforce,lb

porosity,

G

g

K

L

P

R

T

W

x

Y

a

P

r

massrate

&hnensionless

ofairflow,lb/(sec)(in.2).

gravitationalconstant,in./Eec2

permeabilitycoefficient,in.2

length,in.

staticpressureofair,lb/in.2

gasconstantforair,in.~%

statictemperatureofah, OR

weight, lb

tiectionperpendicularto calendering,or tiectionof cross-
wise-es

directionparallelto calendering,or directionoflengthwise
wires 1

viscousresistancecoefficient,in.’2

inertialresistancecoefficient,in.’1

weightperunitvolumeof specimen,lb/in.3

—.—. .--. .—— .. ——— — -.—.—.
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v. absoluteviscosityofair,(lb)(see)/in.2

a tensilestrength,lb/in.2

u’ reducedtensilestrength,lb/in.2

T thicknessofporousmaterial,tn.

NACATN 3652

Subscripts:

1 sideofporousmaterialat

2 sideofporousmaterialat

‘b brazed

o NACAstandard

s steel
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highpressure
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temperatureof518°R
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TABLEI - TWPEWWM CORRECTIONFACTORS

%atic
;empera-
nzreof
Lir

(;)

400
450
500
518
550
600
650
700
750
800
850
900
1000
11oo
lzoo
1300
1400
1500
1600
1700
1800
1900
2000
2100
2200
2300
2400

Absolute
viscosity
ofairl

(lb-se~/in.2)

21.6X10-lo
23.5
25.5
26.1
27.2
29.1
30.9
32.6
34.1
35.8
37.3
38.6
41.4
44.3
47.1
49.6
52.2
54.6
57.0
59.1
61.3
63.2
65.2
67.1
69.1
71.0
73.0

Temperature
correction
factors

IJo
T
1.210
1.SLO
1.025
1.000
.960
.896
.846
.801
.766
.729
.699
.676
.630
.590
.555
.526
.500
.478
.458
.442
.426
.413
,.401
.389
.378
.368
.358

)/ILo2Tc
\T ~

1.8960
1.4183
1.0893
1.0000
.8685
.6936
.5706
.4751
.4050
.3Q0
.2981
.2630
.2057
.1640
.1330
.1103
.0925
.0790
.0680
.0594
.0522
.0465
.0416
.0373
.0337
.0305
.0277

lValuesobtainedfromreference8..
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Figure2. - Schematicdiagramof equipmentuad formeaauring
alrflowthroughspecimemofwireoloth.
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Figure3.- ‘l?hiclmessmeasurementsofbrazed20x250meshwirecloth.
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(b)ThioluLeeErednotion,40

Figure3.-Conclmied.Thiokneesmemuementeof

calemhring,x,In.

pammllt.

brazed20x?!XI-h wireoloth.
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Correotei miss flow, G ~, lb/(see)(In.z)

(b)ThiolrnesEreduotion,40 peroent.

Figure4. - Comlnd.ei. Uniformityof alr flow throughbrazed20)c2Wmesh wire oloth.
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-6 I , 1 , I t
~ 2cx200mesh,brazed
❑----- 20X200mesh,unbrazed
—-. —

f~ ~
x. Averageunbrazd 20xZ50,

20x350,and28x500mesh
(reference2)

-7 \ —-— Averagebrazei20x250,
20x350,and28x500mesh
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Figure7. -Effectofcalenderingonpermeabilitycoefficientofbrazed
andunbrazedwirecloth.
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and p~ EInterd mat@rjdE.
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